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[Deslgna'tlon of Document:] Descrxp'klon 

[Tl'ble of "the Invexi'bion] MeUiod of opera'tlng a vehicle 



[Technical Field] 



[0001] 



The present: lnvent:lon relat:es 'to a met:hod of operating 
a vehicle elect:rlc mcbor for driving vehicle -moun'ted driven 
equipment: such as an auxiliary oil pump which supplies a 
hydraulic pressure of an ATF t:o a transmission at:, for ex- 



10 



of an engine. In order "to prctect a 



rolling bearing which plvoi^ally suppor-ts a rotat:lon shaft: 



[Background Art] 



[0002] 



15 



In an aut:omoblle having an AT (Au-toma-tlc Transmis- 



sion) , as shown In Fig. 3, the rcta-tlon of an engine 1 
which Is an lnt:ernal combus-tlon engine Is usually changed 
In speed by a -transmission 3 via a terque converter 2, and 
transml-tt:ed -to driving wheels which are not: shown. The 
20 t:ransmlsslon 3 uses an ATF (Automat:lc Transmission Fluid) 



as a 



The ATF Is clrculatlvely supplied from a drain 5 t:o the 
transmission 3 by a main oil pump 4 which operat:es with us- 
ing the rctatlon of t:he engine 1 as a driving force. Al- 
25 though lllust:ra1:lon Is oml^tted, also the torque converter 2 
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receives a supply of "the ATF as a power "transmission medium 
fluid from "the main oil p\imp 4. In t:he figure, Xi Indicates 
various kinds of drive Information, and Pi Indicates a driv- 
ing power source at an Idle stop. 
5 [0003] 

Among such automobiles, there Is an automobile which 
Is equipped with an Idle stop function of. In Idling opera- 
tion of the engine 1, stopping the engine 1 by an Idle stop 
controller 6, thereby Intending to Improve the fuel effl- 

10 clency and conserve the environment. The Idle stop con- 
troller 6 controls the engine 1 on the basis of various 
kinds of drive Information such as the travel speed of the 
automobile, the position of a select lever, and an opera- 
tion on a pedal. At stopping of the automobile due to a 

15 stoplight, a traffic jam, or the like, such as the case 
where a brake pedal Is depressed and the automobile Is 
stopped while being gradually decelerated, the engine 1 Is 
stopped. 

[0004] 

20 When It Is predicted that traveling Is again started, 

such as the case where the foot gets off the brake pedal, 
the engine 1 Is restarted. When It Is predicted that trav- 
eling Is Izmaedlately restarted, such as the case where the 
automobile Is suddenly stopped, or when the burden of re- 

25 start of the engine 1 Is large, such as the case where the 
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'bempera'ture of 'the engine 1 ±s low, or the remaining bat- 
tery capacity Is small, the engine 1 Is not s'topped. 
[0005] 

Mien the engine 1 Is s'topped by the Idle s'top function 
5 during stopping of the automobile, however, the main oil 
pump 4 Is caused not to operate, and the supply of the ATF 
to the transmission 3 and the like Is cut; off so that the 
hydraulic pressure Is lowered. In a situation such as tha^t 
an acceleration pedal Is depressed down immediately after 
10 the engine 1 Is restarted, even when the supply of the ATF 
Is restarted by t:he main oil pump 4, the hydraulic pressure 
Is not lnstant:ly restored. Consequently, there Is a case 
where smooth restart of traveling Is disabled because, for 
example, the engine 1 once enters the Idling state and the 
15 automobile Is t:hen suddenly started by the restored hydrau- 
lic pressure. 
[0006] 

In order to comply with this, conventionally, the sup- 
ply of the ATF Is performed also by an auxiliary oil pump 8 

20 driven by an electric motor 7, In addition 'to the main oil 
pump 4, so tha-t, when the engine 1 Is stopped by the Idle 
stop function, the hydraulic pressure can be maintained by 
the auxiliary oil pump 8. Namely, when the engine 1 Is 
stopped by the Idle stop function, the Idle stop controller 

25 6 supplies the driving power source to the electric motor 7 
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'bo cause 'the auxiliary oil pump 8 'to opera'te, during a pe- 
riod when "the engine 1 Is stopped. 
[0007] 

Various conflgura'blons In which -the electric mot:or 7 
5 and the auxiliary oil pump 8 are In-tegra-ted with each other 
to facilitate Ins'talllng of them Into an automobile have 
been proposed (for example, see Japanese Pa'ten't Publlcat:lon 
(Kokal) No. HE19-32738) . 
[0008] 

10 The appllcan-t has already proposed an electric pump In 

which, as shown In Fig. 4, -the electric motor 7 and the 
auxlllazry oil pump 8 are Integrated wlt:h each other, and a 
rotation shaf -t 9 -that: Is shared by the electric motor 7 and 
the auxiliary oil pump 8 Is plvotally supported at the both 

15 ends by ball bearings 10, 11 (see Japanese Pa'ten't Applica- 
tion No. 2003-23524 "Electric Internal gear pump") . In 'the 
electric motor 7 of the electric pump, permanen't xaagnets 7a 
are placed In -the rotor, and colls 7c are wound around a 
core 7b of 'the stator. The motor Is used as a sensorless 

20 motor. As the auxiliary oil pump 8, a -trochoid pump Is 
used In which an Inner rotor 8b having an external gear 
meshes with 'the Inner peripheral side of an outer roter 8a 
having an Internal gear, and the roter s 8a, 8b are placed 
eccen'trlcally and rote'tably. 

25 [Disclosure of -the Inven-tlon] 
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[Problems 'kha'b 'the Invenliion ±s ^bo Solve] 
[0009] 

In 'the case where tiie above-described electric pump Is 
used as the elect^rlc mo^or 7 and auxiliary oil pump 8 hav- 
5 Ing the Idle stop function shown In Fig. 3, only when the 
automobile Is stopped, the electric motor 7 Is rotated by 
the Idle S'top controller 6, and, during 'traveling of the 
automobile, the electric motor 7 Is always stopped. 
[0010] 

10 In -the ball bearings 10, 11 which plvotally suppor-t 

the rotation shaft; 9 of the electric motor 7 and "the auxil- 
iary oil pump 8, during a period when the rota-tlon shaft 9 
Is stopped, however, plural balls 10a, 11a which are roll- 
ing elements are stopped on raceway surfaces of outor rings 

15 10b, lib and Inner rings 10c, 11c. When, In this st:ato, 
repeatodly subjected to vibrations due to "traveling of the 
automobile, "the balls 10a, 11a repeatodly collide against 
the same places of the raceway surfaces, so -that Impres- 
sions are easily formed. In the rotor of the electric mo- 

20 tor 7, particularly, the shaft diameter Is often Increased 
in order to obtain a larger torque. Since the permanent 
magnets 7a shown In Fig. 3, and the ll]ce are placed, the 
rotation shaft 9 has a relatively heavy welgh^t. Therefore, 
Impacts which are produced when the balls 10a, 11a recelv- 

25 ing vlbratilons collide agalnsl: "the raceway surfaces are 
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large . 

[0011] 

In Uie case where tiie ro'ba'blon shaf-t 9 o£ "the electelc 
mo'bor 7 used for ^he xdle stop function ±s pxvo tally sup- 
5 ported by the ball bearxngs 10, 11, consequently, there xs 
conventionally a problem in that impressions are easily 
formed on the outer rings 10b, lib and inner rings 10c, 11c 
of the ball bearings 10, 11, and the life periods of the 
bearings are shortened . 

10 [0012] 

The problem is not restricted in the electric pximp in 
which the electric motor 7 and the auxiliary oil pump 8 are 
integrated with each other, and occurs similarly in the 
case where the single electric motor 7 is used. The prob- 

15 lem is not restricted in the ball bearings 10, 11, and oc- 
curs similarly in the case where rolling bearings including 
various roller bearings are used. Furthermore, the problem 
is not restricted in the electric motor 7 used for the idle 
stop function, and occurs commonly in an electric motor for 

20 driving driven equipment which is sometimes in no use for a 
long term during when a vehicle travels . 
[0013] 

It is an object of the invention to solve the problem 
in that, when an electric motor is not rotated for a long 
25 term during when a vehicle travels, the life period of a 
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rolling bearing which plvoiially support:s "the ro^a-tlon shaft: 
of "the electric moter Is shortened. 
[Means for Solving ^he Problems] 
[0014] 

5 The Inven-tlon of claim 1 Is characterized In that. In 

a me-thod of operating a vehicle electric motor which drives 
driven equlpmen-t via a rotation shaf-t -that Is plvotally 
supported by a rolling bearing, the electric mctor Is ro- 
uted at a very low speed or In an In-terml-t-ten-t xaanner when 
10 a vehicle Is -traveling and -the driven equipment Is not 
used. 

[0015] 

The Invention of claim 2 Is characterized In that the 
driven equipment Is an auxiliary oil pump for supplying a 
15 hydraulic pressure of an ATF to a -transmission, only at an 
Idle stop of an engine. 
[0016] 

It Is no-t always necessary -to Independently detect a 
period when -the vehicle Is traveling, and -that when -the 

20 driven equlpmen-t Is no-t used. In a usual Idle stop func- 
tion, for example, an Idle stop controller or -the like per- 
forms a control In which, when a vehicle Is traveling, an 
auxlllazry oil pump Is not always used. Therefore, a judg- 
ment by the Idle stop controller or -the lllce whether the 

25 vehicle Is traveling or not may be used as a judgment 
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whe'bher "^he vehicle Is 'traveling and -the driven eq[uipmen't 
is not used" or not:. 
[0017] 

According to -the invention o£ claim 1, when the vehi- 
5 cle is traveling so that, there is a possibility tha't the 
rolling bearing receives vibrations, and when the driven 
equipment: is net used and a rota-tion shaf't of the electric 
motor is stopped, "the electric mctor is rotated at a low 
speed or in an intermittent; manner. Even when 'the vehicle 

10 receives vibra-tions as a resul-t of traveling, -therefore, 
the rotation shaf't is slightly rotated, and posi-tions on 
raceway surfaces of balls or rollers of the rolling bearing 
are changed upon occasion. Consequently, 'there is no pos- 
sibili-ty tha-t impressions are formed in the raceway sur- 

15 faces, and it: is possible to preven't the life period of the 
rolling bearing from being shortened. When the vehicle is 
not traveling, -the rolling bearing does net receive vibra- 
'tions, and hence the elec*tric motor is net necessary to be 
rotated. When 1:he driven equipmen't is not used, 'the elec- 

20 trie motor is appropriately rctated, and hence it is not 
necessary to control the electric moter so as te be further 
rotated. 

[0018] 

According to the invention of claim 2 , a rolling bear- 
25 ing of the electric motor for 'the auxiliary oil ptimp which 
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operates only ai: an idle stop o£ the engine, and which. In 
another case, does not operate and continues to receive vi- 
brations during traveling for a long term can be surely 
protected. 
5 [Brief Description of the Drawings] 

[0019] 

[Fig. 1] Fig. 1 Is a bloclc diagram showing an embodi- 
ment of the Invention, and of a drive controller for an 
electric motor which drives an auxiliary oil pump for an 
10 Idle stop. 

[Fig. 2] Fig. 2 Is a time chart showing the embodiment 
of the Invention, and a traveling state of an automobile, 
and a driving power source for supplying to the electric 
motor which drives the auxiliary oil pump for the Idle 
15 stop. 

[Fig. 3] Fig. 3 Is a bloclc diagram showing a conven- 
tional example, and of a drive controller for an electric 
motor which drives an auxiliary oil pump for an Idle stop. 

[Fig. 4] Fig. 4 Is a longitudinal section side view 
20 Illustrating the structure of an electric p\amp consisting 
of an auxiliary oil pump for an Idle stop, and an electric 
motor for driving It. 
[Description of Reference Numerals] 

[0020] 
25 1 engine 



2 torque converter 

3 'transmission 

4 main oil pump 

6 Idle stop con'br oiler 

7 electric mctor 

8 auxiliary oil p\imp 

9 ro'ta'tlon shaf't 

10 ball bearing 

11 ball bearing 

12 ball-bearing protection drive con-troller 
Xl drive InformaUon 

12 ln-i:ravellng lnformat:lon 

Pi driving power source at Idle s^top 

P2 driving power source for protecting ball bearings 
[Best Mode for Carrying Out the Invention] 
[0021] 

Hereinafter, the best embodiment of the Invention will 
be described. 

The embodlmen't Is a method of opera'tlng "the electric 
motor 7 for -the auxiliary oil p\imp 8 used In an Idle stop 
function of an AT vehicle, and shown In Fig. 3. The elec- 
tric motor 7 and the auxiliary oil pump 8 are Integrated 
with each other wl-th sharing the rotation shaft 9, as shown 
In Fig. 4. Also In Fig. 1, the componente having -the same 
functions as those of the conventional example shown In 
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Fig. 3 are deno-ted by -the Iden-tlcal reference nvimerals. In 
Uie figure, the symbol 1^ Indicates various kinds of drive 

Inf orma'tlon , 12 Indicates In-^travellng Inf orma-blon, In- 
dicates a driving power source at; an Idle step, and P2 In- 

5 dlcates a driving power source for protecting the ball 
bearings . 

[0022] 

In the same manner as the case shown In Fig. 3, during 
when the vehicle Is stopped, also the Idle stop controller 

10 6 of the embodiment shown In Fig. 1 stops the engine 1 on 
the basis of various kinds of drive Information such as the 
travel speed of an automobile and a driving operation. 
Namely, the Idle stop controller 6 does not stop the engine 
1 during when the automobile Is traveling. It Is possible 

15 to judge whether the automobile Is traveling or not, by de- 
tecting, for example, the travel speed of the automobile. 
[0023] 

All cases where the automobile moves even at a slight 
degree may be judged as the traveling state. Alterna- 

20 tlvely, for example, only a case where the automobile trav- 
els at a speed more than a predetenalned value xnay be 
judged as the traveling state. In order to exclude a prede- 
termined Initial time period of movement or traveling at a 
very low speed. In this case, judgment that the automobile 

25 Is not traveling. I.e., the automobile Is stopping Includes 
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cases where -the au'tomoblle ±s 'traveling i mrnedxately after 
starb of movement:, and where 1:he automobile ±s "traveling a't 
a speed lower tiian a predetexmlned value. 
[0024] 

5 The t:ravel±ng speed may be de'tec'ted from a ro'ta'tlon 

speed of a driving wheel, a propeller shaft., or i:he like. 
Al'terna'tlvely , -the teavellng speed may be calculated, for 
exanple, by detecting a magne-tlc marker of a poslUon In- 
formation sys-tem or a road, or tJie like, or by detecting 

10 and 'tlme-lntegra'tlng the acceleration In the traveling di- 
rection of the automobile. The In-traveling Information In 
which the Idle stop controller 6 judges In this way whether 
the automobile Is traveling or not Is sent to a ball- 
bearing protection drive controller 12 . 

15 [0025] 

During when the automobile Is stopping, only In the 
case of stopping due to, for example, a stoplight, a traf- 
fic jam, or other usual temporary stopping, the Idle stop 
controller 6 stop the engine 1 by the Idle stop function, 

20 auid. In the case where the automobile Is suddenly stopped, 
or where the burden of restart of the engine 1 Is large, 
the Idle stop controller does not stop the engine 1. When 
the engine 1 Is stopped by the Idle stop function, the Idle 
stop controller 6 supplies the driving power source at an 

25 Idle stop to the electric motor 7 for the auxiliary oil 
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pump 8 t,a con-blnuously ro'ta'be 'the elect:r±c mo'kor 7 . 
[0026] 

'When -the engine 1 Is s'topped in "this way, "the supply 
of -the ATF from tiie main oil pump 4 -to t:he -transmission 3 
5 and the like is stopped. By rotating the electric motor 7, 
the auxiliary oil pump 8 provides substit;ution of the sup- 
ply of -the ATF. In -the same manner as -the conventional 
art, therefore, the hydraulic pressures of -the -transmission 
3 and the like a-t an idle stop can be maintained. 

10 [0027] 

In the embodiment, a sensorless mo-tor is used as the 
electric motor 7. Therefore, a driver circui-t for the sen- 
sorless motor detects the counter electromo-tive forces in- 
duced in the coils 7c of the stator shown in Fig. 4 to es- 

15 tizoate -the ro-ta-tional posi-tion of the rotor, converts a DC 
power source -to an al-terna-te current by an inverter in ac- 
cordance with -the estima-ted rotational posi-tion, and sup- 
plies the alterna-te current to the coils 7c. Consequently, 
the idle s-top con-troller 6 can ro-ta-te -the electric mctor 7 

20 simply by supplying the DC power source -to -the driver cir- 
cuit for -the electric motor, and can perform also a speed 
control by changing the power source vol-tage. Furthermore, 
the speed control can be se-t also as a feedback control by 
obtaining information of rotation speed of "the rotor from 

25 the driver circuit. 
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[0028] 

When receiving from tiie Idle s^bop controller 6 "bhe In- 
i:ravellng informat:lon of judgmen'b thai: the automobile Is 
traveling, the ball-bearing protection drive controller 12 
5 supplies the driving power source for protecting the ball 
bearings to the electric motor 7 for the auxiliary oil pump 
8 , to rotate the electric motor 7 . The driving power 
source for protecting the ball bearings Is a DC power 
source for performing Intermittent rotation In which the 
10 electric motor 7 Is rotated only for a short time period 
such as several seconds at relatively long time Intervals 
such as several minutes . 
[0029] 

Therefore, the driving power source for protecting the 
15 ball bearings Is formed as pulses In which the duty ratio 
Is very small, and, even when the power source Is supplied 
for a long time, the power constmiptlon Is extremely small. 
Furthermore, even when the electric motor 7 Is Intermit- 
tently rotated In this way and the auxiliary oil punqp 8 op- 
20 erates, the main oil pump 4 operates during traveling, and 
hence the supply of the ATF to the transmission 3 and the 
nice Is never affected. 
[0030] 

As described above, the ball-bearing protection drive 
25 controller 12 causes the electric motor 7 to be Intermit- 
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'ten'tly rot:at:ed. When "the xn- traveling Information from the 
idle stop controller 6 Is switched to that of judgment that 
the automobile is stopping, the controller stops the supply 
of the driving power source for protecting the ball bear- 
5 ings. In accordance with this, also rotation of the elec- 
tric motor 7 is stopped. 
[0031] 

In the case where the idle stop controller 6 stops the 
engine 1 by the idle stop function, however, the driving 
10 power source at an idle stop is supplied, and hence the 
electric motor 7 is continuously rotated. In the case 
where the idle stop controller 6 does not stop the engine 1 
even when the automobile is stopping, the main oil pump 4 
supplies the ATF, and therefore the driving power source at 
15 an idle stop is not supplied to the electric motor 7. 

[0032] 

According to the configuration, when the automobile 
starts and begins to travel at, for example, time to shown 

in Fig . 2 , the idle stop controller 6 sends the in- 
20 traveling information of judgment that the automobile is 
traveling, to the ball-bearing protection drive controller 
12. Therefore, the ball-bearing protection drive control- 
ler 12 supplies the driving power source for protecting the 
ball bearings to the electric motor 7 . The driving power 
25 source for protecting the ball bearings is a pulse-like DC 
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power source which rot:at:es (ON) i:he electric mot:or 7 for a 
short -time period Tqn/ for example, from "time t^x "time t,2f 
t:hereaf'ter strops (OFF) "the elect:rlc mcbor 7 for a rela- 
'blvely long t:ome period Tqff f^rom 1:lme t,2 t,o "blme t,^, and 

5 repeats this a't Intervals of period Tqh'^^off* 

[0033] 

Even when the ball bearings 10, 11 which plvctally 
suppor-t the ro'ta'tlon shaft: 9 of Uie electric mo -tor 7 shown 
In Fig. 4 receive vlbra-tlons as a result: of -traveling of 

10 the aut^omoblle, therefore, -the electric motor 7 Is lnt:er- 
mlttently rctated, and -the balls 10a, 11a change upon occa- 
sion -their positions on -the raceway surfaces of the outer 
rings 10b, lib and -the Inner rings 10c, 11c. Consequen-tly , 
there occurs no case where impressions are formed in -the 

15 raceway surfaces. 

[0034] 

In -the case where, even when the electric mctor 7 is 
repea-tedly rota-ted only for -the period Tq^, -the balls 10a, 

11a thereaft^er st:op a't -the same positions on the raceway 
20 surfaces every -time or periodically, -the leng-th of, for ex- 
ample, -the -time period Tqn sligh-tly changed each -time. 

In the case where the rotational angle of the rotor of the 
electric motor 7 can be detected, -the control can be made 

so that, after rotation of the period Tqk/ the rotational 
25 angle is distributed with being uniformly dispersed over 
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the whole clrcuzof erence . 
[0035] 

When -the au-bomob±le Is gradually decelerated by de- 
pressing the brake pedal and stops at time t,^, the In- 

5 traveling Information £rom the Idle stop controller 6 Is 
switched to that Indicative of stopping, and hence the 
ball-bearing protection drive controller 12 stops the sup- 
ply of the driving power source for protecting the ball 
bearings to the electric motor 7 . The Idle stop controller 
10 6 judges such stopping as usual stopping due to a stop- 
light, a traffic jam, or the like, and therefore stops the 
engine 1 by the Idle stop function and supplies the driving 
power source at an Idle stop to the electric motor 7, so 
that the electric motor Is continuously rotated after time 

15 t4. 

[0036] 

In the embodiment, the electric motor 7 for the auxil- 
iary oil pump 8 which Is used In the Idle stop function has 
been described, and therefore the auxiliary oil piimp 8 Is 

20 always set not to be used when the automobile Is traveling 
(however, the period when the auxiliary oil pump 8 is not 
used is not always the period when the automobile is trav- 
eling) . Therefore, the ball-bearing protection drive con- 
troller 12 judged whether the driving power source for pro- 

25 tecting the ball bearings is to be supplied to the electric 
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motor 1 , based on only -the In-traveling Information. 
[0037] 

Depending on various hybrid vehicles, however, there 
Is a case where, even when traveling, fuel Injection Is 
5 stopped during, for example, regenerative breaking to stop 
the engine 1. In this case, when the main oil pump 4 oper*- 
ates In accordance with only rotation of the engine 1, the 
main oil pump 4 Is stopped also during traveling. In the 
same manner as the Idle stop function, therefore, the ne- 

10 cesslty for rotating the electric motor 7 to cause the aux- 
iliary oil piamp 8 to operate arises. In such a case, con- 
sequently, even when traveling, a judgment whether the 
ball-bearing protection drive controller 12 Is using the 
auxiliary oil pump 8 or not Is made, so that. If not used, 

15 the driving power source for protecting the ball bearings 
Is supplied to the electric motor 7 . 
[0038] 

It Is a matter of course that. If not necessary even 
when the automobile Is traveling, a driving mechanism for a 

20 wiper, a power window, or the lllce Is not used for a long 
term. If necessary. It Is used Irrespective of whether the 
automobile Is traveling or stopping. Moreover, the stop 
position In no use of the wiper, the power window, or the 
like Is predetermined. Therefore, also the stop angle po- 

25 sltlon of the rotation shaft of the electric motor which 
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rota'tes the driving mechanism Is cons-tan-t, and -there Is the 
possibility that the burden on the ball bearings due to vi- 
brations during traveling Is particularly Increased. 
[0039] 

5 Therefore, the driven equipment which Is rotated by 

the electric motor Is not restricted to the auxiliary oil 
pump 8, and Includes various eqpilpment mounted on the auto- 
mobile, such as driving mechanisms for the wiper, the power 
window, and the like. An electric motor which rotates such 
10 driven equipment must be usually controlled while Independ- 
ently detecting traveling of the automobile and no use of 
the driven equipment. 
[0040] 

The no use of the driven equipment may Include a case 
15 where the driven equipment Is not required to operate, and 
that where It must not operate entirely or at a degree lar- 
ger than a predetermined one. In the case of the auxiliary 
oil pismp 8 which Is shown In the embodiment, for example. 
It Is set to no use when at least the engine 1 rotates, and 
20 In this situation It Is not necessary to supply the ATF. 
By contrast. In a driving mechanism for the wiper, the 
power window, or the lllce, no use Is set In the case where 
It Is not manipulated so as to operate, and. In the no use. 
It must not operate basically. 
25 [0041] 
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In t:he embodimen't , "the case where -the ball-bearing 
protection drive contiroller 12 conteols "the electelc motor 
7 so as t;o be lnt:erml'b'ben'bly roteted has bee described. 
Since l-t Is requested te sufflclen-bly reduce -the power con- 
5 sumpt:lon, "the electric moter may be roteted at a very low 
speed. The very low speed means rotation In which the 
electric motor Is rotated at a speed that Is sufficiently 
lower than an average rotational speed of the electric mo- 
tor In use of the driven ecjulpment. Even In use of the 

10 driven equipment, there Is a case where the electric motor 
Is stopped momentarily or temporarily or rotated at an ex- 
tremely low speed. Therefore, the very low speed Is not 
always required to be lower than the minimum speed of the 
electric motor In use. In the case where the rotational 

15 speed In use has the lower limit and the minimum speed Is a 
rotational speed which Is sufficiently high, as In the case 
of the electric motor 7 In the embodiment, the very low 
speed Is ough-t to be sufficiently lower than the minimum 
speed In order te save the electric power. 

20 [0042] 

In the embodiment, the case where the electric motor 7 
configured by a sensorless motor Is used has been de- 
scribed. Another electric motor such as a brushless motor 
or an Induction motor may be used. The driving power 

25 source for protecting the ball bearings which Is supplied 
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by "the ball-bearing pro-tectiloxi drive cozi'troller 12 Is not; 
res'trxcted t.o a DC power source, and a power source corre- 
sponding to the kxnd of the electrxc motor xs supplied. 
[0043] 

5 Alternatively, In place of the supply of the driving 

power source to the electric motor, a control signal may be 
sent to the driver circuit, so that Intermittent rotation 
or very low- speed rotation may be performed by a control of 
the driver circuit. This may be similarly applicable also 
10 to the driving power source of the Idle stop controller 6 
at an Idle stop. 
[0044] 

In the embodiment, the case where the supply of the 
ATF Is not affected even when the electric motor 7 Is ro- 

15 tated during traveling and the auxiliary oil pump 8 oper- 
ates has been described. In a driving mechanism for the 
wiper, the power window, or the lllce, in no use, or when It 
Is not manipulated so as to operate, the mechanism must not 
operate basically as described above. In such a driving 

20 mechanism, however. It Is possible to rotate only the elec- 
tric motor within the play range of a transmission appara- 
tus . Therefore , the ball-bearing protection drive control- 
ler 12 may rotate the electric motor so as to repeatedly 
reciprocate within the range. Furthermore, there Is a case 

25 where It Is allowed to actually operate a wiper, a window 
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glass, or t:he Ixke wl-thln a range where passengers do not: 
no'blce "bhe movemen'b. Therefore, tJie ro'ba'bion may be con- 
ducted so as to repeatedly reciprocate wltihln the range. 
[0045] 

5 In the Invention described above, the control Is made 

while detecting that the automobile Is t:ravellng. Alterna- 
tively, an opera'tlng method may be employed In which an ac- 
celera'tlon sensor Is a't'tached to an au'tomoblle or an accel- 
eration sensor -that: has been already provided for another 

10 purpose Is used, and. In the case where t:he accelera'tlon Is 
not smaller than a predetermined value, and driven equip- 
ment Is In no use, an electric motor Is roteted at a very 
low speed or In an Intermittent manner. Mien such an ac- 
celeration sensor Is used. It Is possible to make a con- 

15 trol, no^ during -traveling In which there Is the possibil- 
ity of receiving vlbra-tlons, but: only when actually receiv- 
ing vlbra^tlons. Therefore, a sltea-tlon In which the elec- 
telc moter Is rotated during traveling which Is very smooth 
and vlbra^tlon free to wastefully consume the electric power 

20 can be prevented from occurring. 

[0046] 

In -the embodiment, the acceleration sensor can optl- 
mumly detect only vibrations which may adversely affect the 
ball bearings 10, 11 plvotally supporting the rotation 
25 shaft 9 of the electric moter 7 and the auxiliary oil pump 
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8. Therefore, ±t. Is preferable t:o place bhe accelera-blon 
sensor In i:he vlc±n±'ty of tlie -transmission 3 or t:he elec- 
tric motor 7 and tJie auxiliary oil pismp 8, and i-t is pref- 
erable 1:0 dispose -the sensor so as -to det^ect an accelera- 
5 tion of the roi:at:ion shaf^ 9 in a radial direc^tion. 

[0047] 

In "the embodiment , t:he case where t:he ro'ta'tion shaft 
through which tiie electric mctor rctates -the driven equip- 
ment is pivotally supported by the ball bearings 10, 11 has 

10 been described. A place where iaspressions may be formed by 
vibrations is not restricted to the ball bearings 10, 11, 
and is commonly applied to a usual rolling bearing which 
uses rolling elements . The same is applicable also to 
various roller bearings . 

15 [0048] 

In the embodiment, the electric piuap in which the 
electric motor 7 and the auxiliary oil pump 8 share the ro- 
tation shaft 9 and are integrated with each other has been 
described. It is not necessary to integrate the electric 

20 motor and the driven equipment in this way. Alternatively, 
the rotation shaft of the electric motor may be coupled to 
the driven equipment via a joint or another transmission 
device . 

[0049] 

25 In the embodiment, the automobile has been described. 
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The xnven'bxon can be embodxed In any vehxcle as far as t:he 
vehicle "travels on a road or -brack and receives vibrations 
during "traveling. It: Is not always restricted to a vehicle 
which comprises an engine as a source of power . 
5 [Industrial Applicability] 

[0050] 

As described above, according to the Invention, In the 
case where the driven equipment Is net used and -the rota- 
tion shaft of "the electric motor Is stopped, even when the 

10 vehicle receives vibrations as a resul"t of traveling, the 
rotation shaft Is sllght:ly rotated, and positions on race- 
way surfaces of balls or rollers of the rolling bearing are 
changed upon occasion. Consequently, there Is no possibil- 
ity that jLmpresslons are formed In the raceway surfaces, 

15 and It Is possible to preven-t "the life period of the roll- 
ing bearing from being shortened. 
[0051] 

Furthermore, a rolling bearing of "the electric moter 
for the auxiliary oil pump which operates only ai: an Idle 
20 stop of an engine, and which. In another case, does not op- 
erate and continues to receive vibrations during "traveling 
for a long term can be surely protected. 



